Background and Aims-The effects of dextran sulphate sodium (DSS) on mouse intestinal epithelial cells and intraepithelial lymphocytes were analysed to investigate the mechanism by which DSS induces colitis and tumours in mice. Cytotoxicity of DSS towards intestinal epithelial cells and intestinal intraepithelial lymphocyte hybridomas or fresh intestinal intraepithelial lymphocytes seems to have concentration, time, and cell type dependency with increasing concentrations and time causing increased cytotoxicity.
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Background and Aims-The effects of dextran sulphate sodium (DSS) on mouse intestinal epithelial cells and intraepithelial lymphocytes were analysed to investigate the mechanism by which DSS induces colitis and tumours in mice. Cytotoxicity of DSS towards intestinal epithelial cells and intestinal intraepithelial lymphocyte hybridomas or fresh intestinal intraepithelial lymphocytes seems to have concentration, time, and cell type dependency with increasing concentrations and time causing increased cytotoxicity. Results-Integrin a4 expression was marginally down regulated by 0.5% of DSS, while oLM290 expression was up regulated. DSS inhibits the binding of 9.1 yS cells to both extracellular matrix (ECM) and epithelial cells. Conversely at high concentrations it increases binding to all ECM except poly-L-lysine. Various cytokines including TGF3, interleukin 2, and tumour necrosis factorat as well as prostaglandin alter the expression of the integrin a4 and M290 subunits at the cell surface, and also alter the adhesion of 9.1 -yS cells to epithelial monolayers. The Aggregation assay IELH and IELs were incubated with ECM coated plates in the presence of various concentrations of DSS or mAbs, or both, to a4 or aM290 (1:10) for various times. The aggregation was scored as described by Ruegg et a124 with 0 indicating less than 10% aggregation, 1 = 10-20%, 2=20-40%, 3=40-60%/, 4=60-80%, 5=80-100%.
Flow cytometry analysis Cell surface expression ofthe leucocyte antigens and cell adhesion molecules was analysed with a FACScan using the Lysis II program and calibration with the AutoCOMP program.'9-21 Unstimulated and TGF3 (5 ng/'ml), 0.5% DSS, PGE2 (3 gM), TGF3 (5 ng/ml), TNFa (100 U/ml), and IL2 (100 U/ml) stimulated (one or 20 hours) IELH (0 5 ml, 106/ml) in RPMI 1640 with 5% fetal bovine serum were incubated for 30 minutes at 48C with various mAbs. Cells were washed twice with PBS containing 1% bovine serum albumin and 0.1% sodium azide and then incubated (30 minutes at 4°C) with FITC labelled antirat or antihamster antibodies (10 .lI). The cells were washed twice before performing flow cytometry analysis. Intensities of fluorescence were determined relative to a negative control threshold set by substituting normal immunoglobulin for the primary antibody or omitting the primary antibody.
Statistical analysis Variability of the data is expressed as the standard error of the mean (SEM). For the comparative analysis, the data were examined using an unpaired Student (Fig IA) , CMT-93 (Fig  IB) , 9 .1yS (Fig 1C, ID) , and several other IELH cells. The cytotoxic effects were measured by both MTT (an assay of both mitochondrial functions and cell number) and trypan blue staining (an assay of both plasma membrane integrity and cell number). Direct cytotoxicity of DSS towards IEC-18, CMT-93 intestinal epithelial cells and 9 1 yi IELH or fresh IELs (not shown) seems to have both concentration and time dependency with increasing concentrations and time causing increased cytotoxicity. Within 30 minutes or one hour, 2/5% of DSS or less showed insignificant cytotoxicity to most of the cell types tested. IEC-18 cells were more resistant to the cytotoxicity of DSS than CMT-93, while IELH were more sensitive than epithelial cells, and fresh IELs were the most sensitive. (Fig 2A) 3A) . Expression of otM290 was also increased by stimulation of cells with TGFP, whereas a4 expression was slightly lowered. When DSS and integrin subunit mAbs were added together during the detection of surface antigen, the expression of a4 was increased (Fig 3B) , whereas, the expression of aM290 was decreased. These data suggest that DSS directly affects interactions between cell surface receptors and their mAbs by intefering with or increasing the interactions between receptors and mAbs, as has previously been described for CD2.14 When cells were treated with DSS for one hour, washed, and incubated for an additional 20 hours, the expression ofa4 and axM290 was increased, with a much more significant increase when DSS was present during the entire 20 hour incubation period (Fig 3B) . These data suggest that DSS affects the expression of cell surface receptors by either inducing translocation of molecules to the cell surface, or more probably by modulating the synthesis of cell surface molecules.
As IELs of mice with DSS induced colitis are exposed to DSS and the mucosal cytokine TGF3, we sought to find out if the combination of DSS and TGF3 might have unique effects on adhesion molecules expression. Figure 4 shows that a4 expression was down regulated by TGF, and 0.5% DSS, while aM290 expression was up regulated, which is consistent with the effects seen with TGFI alone (Fig 3A) . Expression of CD1 ib, CD54, CD4, CD45RB, and VCAM-1 were considerably up regulated by 0 regulated by DSS and TGF1 despite the overall expression of CD45 remaining essentially unchanged. When cells were stained with mAbs in the presence of 05% DSS, the percentage of R1-2 (ox4) and VCAM-1 positive cells was decreased; while the percentage of CD54, CD4, CD45RB, oxM290, and 33D1 positive cells was increased and in particular the CD4, CD54, and M290 antigens. The rapid decrease of R1-2 (a4) and VCAM-1 positive cells when DSS is together with mAbs again suggests that DSS may be perturbing the interaction between mAbs and their antigens. Similarly, the rapid increase of CD54, CD4, CD45RB, oLM290, and 33D1 positive cells when DSS was added at the same time with mAbs is in accord with the notion that DSS may increase or block the interaction between mAbs and their antigens, change the conformation and accessibility of these molecules, or cause translocation and rapid expression of cell surface molecules. The changes in the percentage of positive cells may be the net effect or balance between these different interactions. They seem to depend on the concentration of DSS, as 0.5% DSS and 1% DSS have converse effects on the expression of c4 and M290 subunits (compare Fig 3B and Fig 4) .
Aggregation of IELH on ECM coated plates in the presence of various concentration of DSS plates respectively. The percentage of 9. 1 -y8 cells adherent to fibronectin was greater than the percentage of o4 positive 9. 1 yb cells (16%) measured at the same time period (Fig  4) , suggesting that adhesion of 9 1 y8 cells to fibronectin was mediated in part by a4P1 or ox4P7 receptors, or both. Considerable variation in the adhesion of 9.1 y5 to ECM was obtained by including various concentrations of DSS (Fig 5B) . DSS inhibited the binding of 9.1 y8 to poly-L-lysine and inhibition was decreased by high concentrations of DSS. DSS inhibited the binding of 9 1 y8 to laminin at low concentrations, whereas high concentrations of DSS augmented binding. Augmented binding at high concentration of DSS could result from DSS binding to molecules on the cell surface and the ECM, thereby acting as a bridge. DSS inhibited the binding of 9.1 y8 to fibronectin and ProNectin at low and mid-concentrations, while high concentrations of DSS stimulated adhesion. There was no significant difference when mAb to otM290 was added to laminin, poly-L-lysine, and ProNectin coated wells with various concentrations of DSS, suggesting that laminin, poly-L-lysine, and The interaction between DSS and the P7 integrins can take place at multiple sites. It was suggested that dextran sulphate interact with epidermal growth factor domains or complement regulatory sequence repeats, thereby inducing conformational changes of selectins. 17 The integrin ,7 subunit has four cysteine rich epidermal growth factor like repeated domains, which may interact with DSS, although we did not provide direct evidence in this experiment. As ,7 integrins are candidate receptors for IEL activation, homing, or differentiation and are highly expressed on intestinal lymphocytes in the unique environment of the intestinal mucosa, we propose that f7 integrins could be pivotal receptors in the pathogenesis of IBD and cancer development in IBD and that the function of integrin I7 receptors could be abnormally modulated by DSS leading to the development of IBD and cancer.
Based on our results and on data in published reports we suggest that DSS induced colitis could be caused by: (a) direct cytotoxicity of DSS; (b) interference of DSS with the normal interaction between IELs, epithelial cells and ECM; (c) modulation of the expression of the integrin 137 receptors, other cell receptors, and their functions by DSS.
Our study with DSS induced colitis showed that attenuation, or even prevention in some cases, can be achieved by administration of mAbs to oa subunit of 137 integrin receptors, which inhibited the function of A4137 and otM290137 receptor functions (unpublished).
These data supported our hypothesis that integrin 137 receptors play an important part in DSS induced colitis in mice.
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